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ASHRAE is a Registered Provider with The American Institute obj Architects Continuing Education
Systems. Credit earned on completion of this program will be reported to ASHRAE Records for
AIA members. Certificates of Completion for non-AIA members are available on request.

This program is registered with the AIA/ASHRAE for continuing professional education. As such,
it does not include content that may be deemed or construed to be an approval or endorsement
by the AIA of any material of construction or any method or manner of handling, using
distributing, or dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this presentation.



6 2 %
| (%% D

%/% $0 )
1
2 %%

3 »

~  4) %




) % 9  %'7 i<

%



3% , $



| #

(# %% %'

1 ?2" % %

2=>."

$ @ 'A*B
B % $
%%
$ % D)
$ %
DE-...O0 '
% 9 %
1\ J
Y Y
(=A;F O F

=> *

E-F 'GGFE

- *H(),,F' -, F *

JIF*

/

4 . $5
2>% %3 %
>4 % %

0> % &







(A (2

+ 0/ 0/ & ' AT
0 70 . Evaporator

) Pyl

Y

D; JO2' -: * %, n 0L

.
.

5 % $ % &. % K Liquid-line / suction-line

heat exchanger

% 2 ' x

Compressor

[
>

% %

Condenser/Gas cooler

% ?

Ground heat R
# exchanger B



312

Electric
Enclosure

Frequency .

Inverter
Condenser —_|

LLSL-HX —

Oil Separator —L

Aluminum -

EINN

Frame

Compressor

Water Pump

Water
Flow Meter

Refrigerant
Flow Meter

Inlet Duct

Air-Inlet
Pressure Port

*$ DJ..O " - *

Thermostat
Diff. Pressure
Transducer Pressure
Burst Disc
Superheat
Controller

EEV~
Blower
Evaporator

Humidity
Sensor

Inlet-Air
RTDs™

4 . $5

(5> % 2 #%#H

+) >







# %
3 |% K % *11 % "
%% %$u %ll $ ll%& %$ll %& '()*

Insulated duct " ”J‘Mf,‘ '




Dew

P TP

—

0S

ORT

<

Refrigerant

TP

»

<+

18T

dea3

Laall B4

booster
fan

< GSAC I Liquid-side test apparatus
TP T MF
- Y
| o Chill
, e
Heat
@ < I % A
—AY, :
’ TP i
W | W
| |
Legend
Air Duct ® Valve (Ball/Gate)
= - Liquid Line Valve (Needle)

AC

Chill
Co
Cond
cpP
Dew
Dp
EEV
Evap

Refrigerant Line
Accumulator

Coriolis Meter

Chiller (Water-Cooled)
Compressor
Condenser/Gas-Cooler
Centrifugal Pump
Dewpoint Measurement
Diff. Press. Transducer
Elec. Expansion Valve

Evaporator

Heat
LLSL
MF
M+S
Noz
ORT
0s
p
T
w

Heater (Electric)
Liquid/Suction-Line HX
Mass Flow Measurement
Mixer + Straightener (Air)
Nozzle (Airflow Meas.)

Oil Return Tube

Qil Separator

Pressure Transducer
Temperature Measurement
Wattmeter




7 - <-D $ L M

% 4D$ K %K %' J.K;K; N*

J' G+
$ "F' F* ] O Mo JEN L
l %S K' K * L d
* ;G'.;*
& %% K ' %K * J T
( %&) "F' F* I <@ 0. x -tk



P(?
Q % % &

o 5 J'G+
I %% K' ‘K * P
* Gl

& %% K ' %K * .
e %

0) * *
C( /&,) o 1 * 1
- "
. g -;I.O* !
Y . G o
0 F F < ' 0; :<G'O(’_D




+3 3)9%



AN
\
\
\
/
L ® _
~ AN
\
\
\
\
H—o—H
L ey _
~ \
\
\
\
/
= —eo— -
~ ,/
@ \
= \
\
- /
—eo— -
- - \
\
\
\
\
- o -
| |
= - =, —
T T
@

8'

$U

8!

$U

/
1 &43

J \

%

%

*

DO> 'O; N

(



-
N
N
N

1 &43

1 &43

%

%



=>2>7

\\\\:/ :i
s
| | | | | | |
/ $% & /
1 &43 1 &43
J J




+$ $)$ 3%

| ;$| T | __I’/.- .__
e
% % /
y Y & & A .

+6 +) |
- +6 + + . :
o —————" ?———/—9 ——————— o ————" o—————
. $% & Y
1 &43 L
\ . :
! Y




T 1
—~ T )% & % %

A n

.Lrl

| - [!_.,._. L,. -. H B B ] _
[@:_Ll i " B =
i

)% & % %

$$
AN
/

$$ % 2



$ 1&<! #



% 4DJ..2° *

%% # % %
( %#% '%$ *

Q% LM



<GF

/
1 &43

8|

$

8|

$

/
1 &43



% $

=>2>7

SK(O)I .F

<GF

1 &43



)3 $6 1 %



)

! % "7 -1,<-
D R
% %$ ()I;F' JIJF*
# +,-

| %$ 9 $ ()I.F"

I +

%% 0 & 0

<G F



(R

W# U
0%
*

?
W# U
0%
*



A), &

L_M O (1] 3 " 2 " 2 1] U ) ?
! V'17)) % "2 %
-0
LM7 "U7 -:;<-D-O0G 2 )
-D 2

V7 % 4 "-00G
L:M ! +I( oD 5! (& !
+ | (7" G".<
L,.M 2 " U2 % D: L=V

-G









